Abstract -Online business competition is very tight. One strategy that can be done is to retain customers. By applying the concept of CRM (Customer Relationship Management), the online shop can identify customers, so customers can get special facilities in the appropriate marketing strategies according to their needs. This research discusses about how data mining process from customer data at shop online tokodiapers.com. The process of data mining begins with clustering process using Fuzzy C-Means (FCM) method which is then tested by clustering using purity test. The result of this research is a web-based data mining application that is able to segment customer data on tokodiapers.com using fuzzy C-Means clustering method.The test is done using purity test showed that the best grouping is found on the grouping with 4 clusters with the valueof purity test 0.79.
I. INTRODUCTION
The problem that often arises in the company isthe level of customer loyalty was undetected. This is due to the rapid growth of data transactions and the limited ability to segment with manual calculations. Customer segmentation is defined as "The process of dividing the customer into different, meaningful, and homogeneous subgroups based on various attributes and characteristics" [1] . Customer segmentation was once used to assist the bank in dividing the market into client groups based on different needs, characteristics or behaviors which may require a separate product or marketing mix [2] . Customer segmentation is also used for customer management and customer supply chain [3] . Efficiency of customer relationship management using fuzzy query method has been done to improve customer information [4] . Grouping using the Fuzzy C-Means method is done to divide the customers into two groups using the LRFM model variable (length, frequency, frequency, monetary value) [5] Implementation of customer relationship management as a business solution [6] .
Online shop tokodiapers.com is one of the shops that deal in baby supplies product. This online sale has been running for five years. In addition to online sales tokodiapers.com also has an offline store. Every day this online shop serves customers more than 100 customers, either just asks or want to buy at the online store. To serves the customers, the admin system of onlineshop tokodiapers.com using online web, BBM, Whatsapp and SMS. This will certainly take a long time. In addition, marketing still think that all customers needs are the same, this makes customers who do not need the products feel annoyed with the bids that always flooded.
Large amounts of data require a search in a set of data that called data mining [7] . Stacked customer data can be utilized to prepare for customer's needs that are important factors to gain advantage in providing products and services them. Managers should prioritize their customers and focus on the main customers and think that when they can not provide good service then they will lose the customers. This is important because if customers switch to another company it will impact on the company's reputation, loss and credibility of the company [5] . One method of data mining is Fuzzy CMeans (FCM). FCM has a high degree of accuracy and fast computing time [8] .
By using data mining from customer data at tokodiapers.com online shop hence the customer identificatioan can be done using Customer Relationship Management (CRM). By applying the CRM concept online shop can identify potential customers by segmenting customers. The purpose of the customer segmentation process is to know the customers behavior and implement the right marketing strategy so as to bring profits for the company. The role of customer segmentation is very important. So to answer the problem of customer service and marketing to customers that fit the target shop online tokodiapers.com then "Implementation of Data Mining Techniques for Customer Relationship Management (CRM) On Tokodiapers.com Online Shop With Fuzzy C-Means Clustering Method" is made.
II. METHODS

Data Research
The research data used in this study is customer data from diapers.com stores as many as 132 customer data.
Data Mining
Data mining is the process of searching for patterns of interesting and hidden (hidden pattern) of a large data set stored in a database, data warehouse, or other data storage [9] . Data mining, often referred to as knowledge discovery in database (KDD). Phase data mining stage is shown in Figure  1 . 
Data Mining in CRM
CRM has four dimensions, namely [11]: 1. Customer identification (customer identification).
Building attraction to customers (customer attraction). 3. Maintaining existing customers (customer retention). 4. Develop customer (customer development).
The four dimensions of CRM can be seen as closed cycle in Customer Management System. Each dimension has the same common goal that is to build a deeper understanding of the customer and increase customer value. In relation to the achievement of these objectives, data mining techniques can be used to discover the characteristics and behavior of hidden customers in the database.The data mining engineering framework in the four dimensions of CRM is described in Figure 2 . 
Fuzzy C-Means Clustering Method
Fuzzy C-Means is one of the data grouping techniques in which the existence of each data point in a cluster is determined by the degree of membership. The Fuzzy C-Means method includes a supervised clustering method in which the number of cluster centers is determined in the clustering process. The algorithm of fuzzy c-means is as follows [13] : 1. Input data to be grouped, i.e X, a matrix of size n x m (n = number of data samples, m = attribute of each data). Xij the i-th sample data (i = 1,2, ... n), the j-attribute (j = 1,2, .. m). 2. Determine the number of clusters (c), the rank for the partition matrix (w), maximum iteration (maxIter), the smallest expected error (ξ), the initial objective function (Po = 0), and the initial iteration (t = 1). 3. Generate random numbers ηik, i = 1,2, ... n; k = 1,2, ... c as elements of the initial partition matrix U. 4. Calculate the center of the k-cluster:, with k = 1,2, ..., c; and j = 1,2, ..., m, using the following equation (1) with: Vkj = the center of the k-cluster for the j-attribute µik = degree of membership for the i-th sample data in the k-cluster xij = i-data, j-attribute 5. Compute the objective function on the t iteration using the following equation:
(2) ) with: Vkj = the center of the k-cluster for the j-attribute µik = degree of membership for the i-th sample data in the k-cluster Xij = i-data, j-attribute Pt = objective function on the t iteration 6. Calculate the partition matrix change using the following equation:
(3) With i = 1,2, ..., n; and k = 1,2, ... c.
Where : Vkj = the center of the k-cluster for the j-attribute µik = degree of membership for the i-th sample data in the k-cluster xij = i-data, j-attribute 7. Check Stop condition:
Fuzzy FRM Method
The RFM analysis consists of three dimensions, [14] 1. Recency, i.e time range (in units of days, months, years) of the last transaction made by the customer to date. 2. Frequency, i.e the total number of transactions or the average number of transactions in a period. 3. Monetary, which is the average amount of customer's purchase value in a time unit
Purity Test
Purity test is done to know good of bad cluster that resulted in clustering process. Here's the formula used in purity test: (4) Where : Ω = {ω_1, ω_2, ..., ω_k} is the cluster set ω_k → the data set in ω_k ∁ = {c_1, c_2, ..., c_j} is the set of classes c_j → the data set in cj Clustering is bad if the purity value is close to 0, and good if the purity value is close to 1.
III. RESULT
In this study, data obtained from tokodiapers.com processedthrough the data mining stage:
Data Cleanup
It is the stage to clean up data that contains noise, data that has a blank value and inconsistent data to be removed. The original 132 initial data after the process of cleaning the data into 108 data.
Data Selection
In the selection process this data is done the selection of attributes of the data that existed before. The result of the selection process is to choose from 7 attributes that is no, date, name, address, no phone, item name and price become 4 attributes namely date, name,address, and price.
Data Transformation
Transformation aims to present data that is ready to do the mining process. In this study the data will be divided into three namely a. Regency is used to find out how long consumers have become customers, which in this study used in units of years.
b. Frequency is used to find out how often consumers make transactions in one month, c. Monetory is used to know the average amount of purchase price made by the consumer every month.
Data Mining Process
Data mining process is made using php my admin. The results of the C-Means fuzzy data mining process for the results of calculating equations 1 of the cluster center search are shown in Figure 3 , the result of the equation 2 of the objectivity function shown in Figure 4 , the calculation result of Equation 3 of the matrix change shown in Figure 5 and the cluster results shown in Figure 6 In experiment 1 produced 2 cluster centers with regency, frequency and monetory values shown in Table 1 . In experiment 2 produced 3 cluster centers with regency, frequency and monetory values shown in Table 2 With the data total on cluster 1 and cluster 2 in Figure 8 In experiment 3 produced 4 cluster centers with regency, frequency and monetory values shown in Table 3  Table 3 
Pattern Evaluation
The pattern evaluation process is done by using purity test. The results of the test are shown in Table 4 . Purity test that has been done using the data set of 108 customer data by combining the parameters of the number of clusters, weighting rank, max iteration, smallest error, objectivity function and initial iteration obtained the result that the best purity value of 0.79 from the third experiment is to produce 4 clusters .
Knowledge Representation
From purity test result obtained 4 best cluster with character of customer: 1. The first cluster obtained 7 customer data with the characteristics of the customer has an average purchase of 357,149 per month is long enough to be a customer that is 1.74 years and has a frequency of buying at least 1 time per month purchases. 2. The second cluster obtained 64 customer data with the characteristics of customers have an average purchase of 80,618 per month is long enough to be a customer that is 2.6 years and has a frequency of buying at least 1 time per month. 3. The third cluster obtained 5 customer data with the characteristics of the customer has an average purchase of 583,929 per month is long enough to be a customer that is 1.43 years and has a frequency of buying at least 2 times the purchase each month. 4. The fourth cluster obtained 32 customer data with the characteristics of the customer has an average purchase of 160,581 per month is long enough to be a customer that is 1.77 years and has a frequency of buying at least 1 time per month purchases.
IV CONCLUSION
From the research that has been done can be concluded: 1. A web-based data mining implementation has been produced that is capable of segmenting consumers with the C-Means fuzzy clustering method. 2. Purity test that has been done using a data set of 108 customer data by combining the parameters of the number of clusters, weighted rank, max iteration, smallest error, objectivity function and initial iteration obtained the result that the best purity value of 0.79 from the third experiment is to produce 4 clusters.
